A contentious issue in Arabic linguistics concerns whether Arabic morphology is root-based or stem-/word-based. In a root-based approach, derivation depends on the consonantal root, which is understood as constituting a morpheme. This contrasts with the stem-/word-based view where derivation is based on a stem/word that includes a vowel. The strongest evidence for the stem-/ word-based approach comes from morphological processes like the plural and diminutive. Based on this, Ratcliffe (1998) makes the strong claim that all Arabic morphology is word-based. In this paper I argue that the Arabic templatic comparative is a root-based process since unlike the plural and diminutive it witnesses no transfer effects from a supposed base. I conclude that Arabic allows both word-based and root-based derivation.
Introduction
One of the most contentious issues in contemporary Arabic linguistics concerns whether Arabic morphology is root-based or stem-/word-based. In a root-based approach to Arabic morphology, as in McCarthy (1979 McCarthy ( , 1981 and Prunet et al. (2000) , derivation is based on the consonantal root, which is understood as constituting a morpheme. This can be contrasted with the stem-/word-based view as in McOmber (1995) , Benmamoun (1996 Benmamoun ( , 1999 Benmamoun ( , 2016 , and Ratcliffe (1997 Ratcliffe ( , 1998 Ratcliffe ( , 2013 where derivation is based on a stem that includes a vocalic element or on whole words. In such a view, the consonantal root has no morphological status. The contrast between these two approaches can be seen in the different analysis of the familiar Arabic root-and-pattern verbal morphology as indicated in the partial paradigm in (1) for the verb meaning 'write' .
(1) Active Passive a. katab 'wrote (past)' kutib 'was written' b. kattab 'dictate' kuttib 'was dictated' c. kaatab 'corresponded' kuutib 'was corresponded with'
In the root-based approach of McCarthy (1981) the consonants and vowels form separate morphemes independent of one another. The vowel pattern provides grammatical meaning (e.g., the u-i pattern in the right hand column of (1) indicates passive), the consonants provide the lexical meaning, and the word shape itself seems to add meaning as well. For example, the causative (traditionally referred to as "Measure" or "Form" II in studies on Arabic) has the pattern CVCCVC as in (1b) while the reciprocal (traditionally referred to as "Measure" or "Form III) has the shape CVVCVC as in (1c)). In McCarthy's (1981) analysis, the root-andpattern system is captured by representing each morpheme on a separate tier, as shown in (2) for the Measure III verb [kaatab] .
(2) Root-based approach - [kaatab] 'he corresponded' The analysis in (2) is both templatic and root-based. It is templatic because it analyzes the Measure III verb as being expressed by a templatic shape and it is root-based because root consonants formally constitute a morpheme represented on their own tier. The analysis in (2) should be contrasted with the word-based analysis in (3) whereby the Measure III reciprocal [kaatab] 'he corresponded' is formed based on the word [katab] 'he wrote' by the affixation of a vocalic mora (μ v ) which is the exponence of the reciprocal. The analysis in (3) reflects that of Ratcliffe (1997) and Davis and Ueda (2006) .
(3) Word-based approach (Ratcliffe, 1997; Davis & Ueda, 2006) µv + µ µ µv µ µ k a t a b k a t a b output = [kaatab] 'he corresponded' → In (3), the affixation of the vocalic mora marking the reciprocal results in the lengthening of the first stem vowel. There is no templatic morpheme for the reciprocal and the consonantal root does not comprise an independent morpheme.
While one can analyze Arabic verbal morphology as either being templatic (2) or non-templatic (3), various other constructions in Arabic morphology are clearly templatic. Such cases include the broken plural, the diminutive, the comparative, and various hypocoristic (nickname) patterns. The issue that arises in the analysis of such templatic morphology is what exactly maps onto a template. Does the mapping of phonemes onto a template assume a full word base such that the broken plural is based on the singular noun, the diminutive on the corresponding non-diminutive word, the comparative on the positive form of the adjective, and the hypocoristic on the full name? Or might the mapping to the template just be based on a consonantal root so that, for example, the comparative or the hypocoristic are not based on a corresponding word form? The main way that one can tell if templatic mapping is word-based or not is by the occurrence of 'transfer effects' (Clements, 1985; Hammond, 1988) .
In the literature on templatic morphology, the term 'transfer effects' refers to the situation where aspects of templatic realization are dependent on the phonological form of a base word. The notion was first formally discussed by Clements (1985) in his analysis of templates in reduplication. As an example, in one type of reduplication in the Austronesian language Mokilese, if the word begins with a CVCV sequence the initial CVC reduplicates as a prefix, but if the first syllable of the word has a long vowel (CVV) then that CVV reduplicates as a prefix. This is then a transfer effect because the vowel length that surfaces in the reduplicative prefix is dependent on the vowel length of the first syllable of the base word. If transfer effects occur in templatic morphology, then it is a diagnostic that the derivation is word-based.
The issue becomes important in Arabic because of the controversy concerning whether Arabic morphology is root-based or word-based. Previous work that addresses the issue of transfer effects in Arabic (nonverbal) templatic morphology (Hammond, 1988; McCarthy & Prince, 1990; Ratcliffe 1997 Ratcliffe , 1998 have focused on the broken plural and the diminutive showing the existence of transfer effects, thus supporting a word-based approach. In this paper, after reviewing the role of transfer effects in the Arabic broken plural in Section 2, I will discuss the Arabic comparative in Section 3 providing argumentation that the Arabic comparative, unlike the broken plural (and diminutive) shows no transfer effects from a base word, and, consequently, constitutes a root-based morphological process. In Section 4, I briefly discuss the implication of our finding concluding in agreement with Watson (2006) , Idrissi et al. (2008) and Benmamoun (2016) that Arabic allows for both word-based and root-based morphological derivation.
The Arabic broken plural and transfer effects
An example of a derivational word formation process in Arabic that is templatic and clearly operates on words is the Arabic broken plural, insightfully analyzed by McCarthy and Prince (1990) and further elaborated on by Ratcliffe (1998) . The Arabic broken plural is a pattern of plural formation that applies to canonical nouns in a regular way though certain aspects of the plural form are idiosyncratic. Consider the representative data in (4), which are Standard Arabic, but similar forms are just as common in the dialects (a period marks a syllable boundary and a dash indicates a prefix boundary. While there are certain idiosyncrasies to the broken plural, such as the specific vowel pattern for words like (4a) and (4b), McCarthy and Prince (1990) point out the striking templatic regularity, namely that the first two syllables of the plural comprise an iambic sequence of a light syllable (CV) followed by a heavy one (CVV). One can view this iambic sequence as a template that indicates the exponence of the plural morpheme. Furthermore, as first observed by Hammond (1988) and elaborated on by McCarthy and Prince (1990) , various properties of the plural are dependent on the form of the singular noun suggesting that the plural is based on the singular word form. That is, there are numerous transfer effects between the singular word and the corresponding plural that helps to determine the exact phonological form of the broken plural. First, as noted by McCarthy and Prince (1990) , the length of the broken plural as either being two syllables or three syllables is dependent on the length of the singular word. If the singular word is monosyllabic (4a) or bisyllabic where the initial syllable is light (4b), then the broken plural consists of two syllables; otherwise, it consists of three syllables (4c)-(4i). Second, as noted by Hammond (1988) , in trisyllabic plural forms as in (4c)-(4i), the vowel length in the final syllable of the plural corresponds to that of the final syllable of the singular. That is, there is a transfer effect with respect to vowel length. Specifically, if the last vowel of the singular is short, then the last vowel of the plural is also short (e.g., (4d) and (4f)); but if the last vowel of the singular is long then the last vowel of the plural is long as well (e.g., (4e) and (4g)).
Third, the second consonant of the plural form is the same as the second consonant of the singular unless the first syllable of the singular has a long vowel, as in (4f) and (4g); and in this case, the second consonant of the plural is [w] . McCarthy and Prince (1990) observe that it is only the consonants that are in the first trochaic foot of the singular (i.e., the initial CVC, CVV, or CVCV sequence of the singular form) that can map onto the iambic template of the plural. If the first syllable of the singular is CVV then the second consonant of the plural will be a default [w] as in (4f) and (4g).
Fourth, as observed in McCarthy and Prince (1990) , if the singular consists of a reduplicated root as in (4h) and (4i) then the plural will also show a reduplicated root. For example, in (4i) the root of the singular word [zalzala] 'earthquake' is /zl/. If the broken plural were based on the root, one would expect the output form of the broken plural to be [zalaalil] , but the actual plural form, [zalaazil] , reflects the occurrence of the reduplicated root in the singular form.
Finally, as observed by McCarthy and Prince (1990) , prefixal elements that are not part of the consonantal root of the singular are not ignored in the broken plural, but instead participate in the mapping. As can be observed by the singular forms in (4c)-(4e) that begin with a prefixal consonant, it does not matter whether the first consonant of the singular is part of the prefix or part of a consonantal root: both consonant types can map onto the iambic plural template.
Given the five types of transfer effects witnessed in the formation of the broken plural that I have just discussed, it is quite apparent that the broken plural is based on the singular word form and not on an abstract consonantal root. Such a clear case of word-base derivation has led some researchers like Ratcliffe (1998: p. 50 ) to the strong view that all of Arabic morphology is word-based.
Since the theory now recognizes that some derivations must operate on words, it is preferable to assume that derivational rules are in all cases operations on words. This would imply that (phonologically possible) words rather than threeconsonant roots are the primitive lexical entries of the Arabic lexicon.
In further support of Ratcliffe's view one can point to diminutive formation in Standard Arabic. The diminutive is templatic in a way that is similar to the broken plural: the first two syllables of the diminutive constitute an iambic sequence but with the shape Cu.Cay. While I will not detail the diminutive here, the examples in (5) are sufficient to show instances of transfer effects from the non-diminutive noun base to the diminutive form that closely resemble those found with the broken plural. (5a) and (5b), if the base noun is either one syllable or two syllables beginning with a CVCV sequence then the diminutive is two syllables; otherwise it is three syllables. Second, if the base noun begins with a CVV sequence as in (5c) and (5d) then the second consonant of the diminutive form is [w] . And third, in (5c) and (5d) one can observe a transfer effect with respect to the vowel length of the final syllable of the diminutive. In (5d), the diminutive has a long vowel in the final syllable since there is a long vowel in the base noun; in (5c) the final syllable of the diminutive has a short vowel reflecting that of the base noun. Given the documentation of transfer effects in the broken plural and the diminutive where aspects of the derived templatic word is dependent on various phonological features of the base, and given the strong claim of Ratcliffe (1998 p. 50) cited above that Arabic derivation is word-based, one could ask if there are any clear cases of templatic morphology in Arabic where the templatic word form is derived from the consonantal root in a way that is not dependent on a base word thus showing no transfer effects. One can ask this, because as noted by Shimron (2002) and Davis (2016) , the strongest evidence for the morphemic status of the consonantal root in Arabic does not come from word formation but from the psycholinguistic evidence as discussed by Prunet et al. (2000) and Marslen-Wilson (2001, 2005) , among others. In the following section I will consider the templatic comparative in Arabic, largely based on the Egyptian dialect. I will argue that the comparative is a root-based process that is not always clearly related to an adjectival base word. Specifically, I will maintain that the consonants that map onto the comparative template are the underlying root consonants and that the comparative (unlike the broken plural and diminutive) shows no transfer effects from an apparent base word. If such can be maintained, then it would pose a problem for a strictly word-based view of Arabic morphology as in Ratcliffe (1998) .
The Arabic comparative and the lack of transfer effects
The comparative in Arabic seems to be a quintessential case of templatic morphology, though it has been rarely discussed in the literature on templatic morphology (but see Davis, 2017 , for a broad description of the comparative). In most dialects of Arabic, the comparative is formed by taking an apparent base adjective and matching it to the templatic shape aCCaC where the C-slots represent the three root consonants that comprise many Arabic words. In Section 3.1 I present this basic templatic pattern of the comparative as instantiated in the Egyptian dialect and depict two instances of predictable templatic allomorphy. In Section 3.2 I will present the evidence that templatic mapping in the Arabic comparative is rootbased showing no transfer effects from a base adjective. This will be contrasted with the broken plural discussed in Section 2. In Section 3.3, I will present two instances where a dialectal comparative seems to show a transfer effect from a base adjective. On further scrutiny, I will suggest that these instances do not manifest a transfer effect but instead reflect a reanalysis of the consonantal root, hence maintaining the root-based analysis of the templatic comparative with no real transfer effects.
3.1
The comparative template
In this section I offer a descriptive analysis of the Arabic comparative and its allomorphs as found in the Egyptian dialect (though very similar if not identical data can be found in many other varieties of Arabic). The data come from Lehn and Abboud (1965) , Hassanein and Kamel (1980) , Badawi and Hinds (1986) , and Youssef (2013) , as well as native speaker consultation. The comparative is illustrated below in (6). As can be observed in (6), all the comparative word forms have the same templatic pattern, aCCaC, which represents the primary template. Two predictable templatic allomorphs of the comparative will be discussed shortly. The data in (6) show that the formation of the comparative seems rather straightforward. Given that many Arabic words consist of three (root) consonants as attested by the adjectival forms in the left column of (6), the corresponding comparative in the middle column appears to be formed by extracting the three consonants of the base adjective and putting them into the templatic frame aCCaC where the three C-slots correspond to the three consonants of the base. The stress is on the initial syllable of the comparative in (6) in accordance with the stress pattern of Egyptian Arabic (see Watson, 2002) . The vowel pattern and syllable structure of the base adjective is irrelevant in determining the form of the comparative. (6) may lead us to the simple generalization that the templatic shape of aCCaC plays the central role in expressing the exponence of the comparative. While most comparatives have the templatic shape aCCaC, there are two additional templatic allomorphs found in Egyptian Arabic as well as in most other dialects of Arabic. The comparative forms in (7), where the final consonant is a glide, instantiates the templatic allomorph aCCa. For these adjectives, both the masculine and feminine forms are shown since for most of these words the glide only surfaces in the feminine. . However, the glide /y/ does not appear in the corresponding comparative forms. As observed by Broselow (1976) and Youssef (2013) , content words in Egyptian Arabic do not have vowel-glide sequences in word-final position, so the absence of the glide in the comparative forms in (7) is phonologically conditioned. It suggests that the templatic representation of aCCa serves as a full-fledged allomorph of the aCCaC pattern that is phonologically predictable. Yet more complicated allomorphy of the comparative in Egyptian Arabic occurs when the adjective form ends in two identical root consonants or when the final root consonant is a geminate. Here, the comparative typically takes the pattern aCaCC where the last two consonant slots comprise a geminate, and word stress is on the final syllable in compliance with the regular Egyptian Arabic stress rules. Sample data are in (8). Instead of following the templates of aCCaC or aCCa, the comparatives in (8) are framed in the aCáCC pattern where the final CC is a geminate. The form of the allomorph aCáCC is not phonologically predictable in the sense that it cannot be derived from the áCCaC templatic pattern. As a consequence, the templatic comparative is not prosodic in the way that the diminutive or broken plural template is (i.e., beginning with an iambic sequence). Despite the occurrence of templatic allomorphy in the comparative, one can see that the comparative word forms are predictable from the consonantal root: words with three (different) root consonants take the pattern áCCaC and words where the last two root consonants are identical take the pattern aCáCC. In the following Section 3.2, I will present the evidence that the precise form of the comparative displays no transfer effects from the adjectival base. Possible counterexamples will be discussed in Section 3.3. including the unexpected form [agdad] in (8f).
3.2
Evidence against transfer effects in the Arabic comparative
The comparative formation as outlined above in Section 3.1 can be understood as reflecting a root-based mapping of consonants to the construction-specific comparative template, thus supporting the consonantal root as a morphological entity. In order to defend this conclusion, it is incumbent to show that there are no transfer effects from the supposed base adjective onto the comparative. In this section I will present several arguments for the lack of transfer effects and for the view that the comparative formation is a root-based process. As a first argument for the lack of transfer effects in the Arabic comparative is the contrast with the Arabic broken plural discussed in Section 2. For example, as seen by the plural forms in (4c), (4e) and (4g), if the second syllable of the singular form has a long vowel then a long vowel appears in the final syllable of the plural. That is, with the broken plural there is a transfer effect from the singular to the plural concerning vowel length. In contrast, as can be seen by the comparative forms in (6)- (8), vowel length never transfers to the comparative: the comparative always surfaces with short vowels. Second, the length of the broken plural as either being two syllables (4a)-(4b) or three syllables (4c)-(4i) was determined by the length of the singular. If the singular is either monosyllabic as in (4a) or bisyllabic beginning with CVCV as in (4b) then the broken plural is two syllables; otherwise it is three syllables. On the other hand, the comparative is always two syllables regardless of the length of the supposed base adjective and this includes comparatives of three syllable adjectival forms that will be shown in (9). Thus, the phonological properties of vowel length and word length do not transfer or have influence on the specific form of the comparative.
A further observation that distinguishes the comparative with the broken plural and that supports a root-based mapping of the comparative comes from the behavior of affixal consonants. As was observed with the broken plural forms in (4c)-(4e) affixal consonants participate in the mapping of the broken plural. To the contrary, affixal consonants occurring in adjectives in Egyptian Arabic do not map onto the consonantal slots of the comparative template aCCaC or its templatic allomorphs. In (9), one can see examples of comparatives of adjectives that contain affixal consonants (underlined in (9)). Further support of the root base mapping of the comparative and the lack of transfer effects comes from the comparative of adjectives where a root glide has undergone some phonological change in the adjectival word. In the comparative of such words, the underlying root glide resurfaces in the templatic comparative and not as it appears in the adjectival base. Consider the four Egyptian Arabic forms given in (10), all containing an underlying root glide that does not surface as such in the actual adjective. (10) (10d)). Yet in (10b)-(10d) the comparative surfaces with the underlying glide, and not the glide that appears in the apparent base form. Consequently, each of the contrasts between the adjectival base word and the corresponding comparative forms in (10) confirms that the underlying root consonants are visible in the formation of the comparative rather than the consonants as they surface in the actual base adjective word form. A final piece of evidence against the occurrence of transfer effects in the comparative and consistent with the root-based mapping is the observation that some comparatives in Egyptian Arabic do not have any obvious corresponding adjectival form as their derivational source. That is, native speakers disagree or are uncertain on what the possible base might be. Five examples are given in (11) with an explanation after each example as to why it does not seem to have an adjectival base. The presence of isolated or independent comparative forms without clear corresponding non-comparative adjectival bases as in (11) follows from the templatic comparative reflecting a root-based word formation process where there are no transfer effects. This makes the templatic comparative quite different from the broken plural. In the following section I consider some potential (minor) instances of transfer effects in the comparative arguing that they really do not constitute clear cases of non-root mapping.
Possible marginal instances of transfer effects in the comparative
In this section, I discuss two cases of possible transfer effects in the Arabic comparative, one based on Egyptian Arabic that involves the comparative of [gidiid] 'new' in (8f) as [agadd] or [agdad] and the other involving an unusual templatic allomorph containing four consonant slots that is found in some varieties of southern Levantine Arabic. One other marginal case of a possible transfer effect that I will not discuss but will note here concerns the form in (10b). As noted in Section 3. As seen in (8), any adjective whose base ends in two identical consonants, whether those two consonants are split by a vowel as in (8a)-(8c) or appear as a geminate as in (8d)-(8e) (as well as in (9b)), takes the templatic shape aCaCC and not the predominant templatic allomorph aCCaC which applies to forms where the second and third root consonants are different as exemplified in (6 With respect to the claim put forward here, that the use of [agdad] for the comparative of [gidiid] is recent in Egyptian Arabic, I first note that the historically expected templatic form of the comparative of adjectives ending in two identical consonants (based on Classical Arabic) is aCaCC as seen by all the adjectives in (8) other than [gidiid] . Perhaps more noteworthy is that the grammars of Egyptian Arabic written before 1970, such as Tewfik and Harrell (1957) and Lehn and Abboud (1965) , only indicate the expected [agadd] for the comparative of [gidiid] . However, by the 1980s the sources were either indicating both [agadd] and [agdad] for the comparative of [gidiid] as in Badawi and Hinds (1986) or just [agdad] as in Hassanein and Kamel (1980 
3.3.2
Comparatives of forms with four root consonants in southern Levantine Arabic In some varieties or southern Levantine Arabic that include subdialects of northern rural Jordanian Arabic, Palestinian Arabic and varieties spoken in northern Israel there is a templatic allomorph for comparatives of adjectives having four root consonants: aC 1 aC 2 C 3 aC 4 (i.e., a three-syllable comparative). While such seems impossible in Egyptian Arabic and in many other dialects (where comparatives of adjectives consisting of four root consonants would be expressed periphrastically), the following comparative forms in (12) implies that the /m/ has been reanalyzed as part of the root and that the comparative form [amaǰnan] displaying the templatic shape aCaCCaC reflects a mapping of only root consonants. It goes without saying that the occurrence of comparatives with the shape aCaCCaC needs to be further investigated, especially to observe whether the existence of the comparative templatic allomorph aCaCCaC is restricted to rural Levantine varieties or is more widespread throughout the Arabic speaking world. I am unaware of previous discussion about this templatic comparative, though see Davis (2017) .
Conclusion
In this paper I have provided argumentation based on Egyptian Arabic that the Arabic comparative, unlike the broken plural (and diminutive), shows no clear transfer effects from a base word, and, consequently, constitutes a root-based morphological process. Excluding the possible marginal exception of the comparative of [gidiid] 'new/recent' as [agdad] in (8f), the phonological form of the apparent base word plays virtually no role in determining the specific phonological form that the comparative takes. Assuming that our findings based on Egyptian Arabic hold for other dialects, one can conclude that the comparative in general reflects a morpheme-based process that supports the morphological status of the consonantal root. It is a root-based word formation process. This seems to argue against a strictly stem or word-based view of Arabic morphology as in Benmamoun (1999) or Ratcliffe (1997 Ratcliffe ( , 1998 Ratcliffe ( , 2013 . On the other hand, other instantiations of Arabic templatic morphology, such as the broken plural discussed in Section 2, are wordbased since their realization shows transfer effects from a base. There may be an emerging view that Arabic morphology can be both word-based and root-based (Watson, 2006; Idrissi et al., 2008; Benmamoun, 2016 ) and the question is what types of morphology are likely to be word-based showing transfer effects and which are likely to be root-based. I leave these matters for future research.
